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(54) COLOR IMAGE PROCESSING METHOD AND COLOR IMAGE PROCESSOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To satisfactorily adjust only 
the specific color of a color image. 
SOLUTION: In this color image processing method, 
distances from a candidate color in color space with 
respect to input pixels which are successively inputted 
to the circuit are calculated and adjustment values to 
the pertinent pixels are calculated in accordance with 
these distances. Then, color adjustment is performed by Hii 
adding these adjustment values to the pertinent input V$ 
pixels. i V 
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1 

[fl**2] «ff|E*7-W«H:RGBt«to-C*S$tt 
Sf^ v^/HtffcTfc'K MfEfeSlfflttRGBfe^lffl-e 10 

[ft** 3] HflfeA^M*»-<^ h/HtS: (R i , G 
i , B i ) tU HMEft3Rfe0>'<* fvHitt£ (R» , G 
o , Bo ) fcU RGB^tcfcltSMEA^BSfWft 

•f 5 d t £1T$ci1-3W**2 (effigy # 

L=|Ri-Ro | + |Gi-Go | + | B i — Bo | 
111] 20 

L = \/(R i -R 0 ) 2 + (G i -G 0 ) 2 + (B i -B 0 ) 2 

[n^4] HijfepSfB^WfeA^®*»RGB##.)i)c 
#«£-t-a8&**i, 2Xtt3(cte*o*7-®ft^a 

[ft** 5] «SiaWSEffi*RGB«-fe«5>li*n!li-5K 

mAt>mm<7>R GB#j?s»st5 d t t i-s 30 
n ** 4 we**)* 7 -MftMa*fe„ 

[M**6 ] ffirSEWSEH* A P Lfc^Ftc, Sf£PSfit 
AP£AP/4lC4^#U RGBMil*»«)fe^fiafili- 
S*"0A P/4 LTJPlM-5 I. t 

£ 1" 5 it ** 5 icfE® CD # 7 -B ft&SLfcifc. 

[ft** 7] flflEHIISffi^ A P t Lfcl*Jt, H5ERGB 

SflfEAP/2 0*D^{C<J:o-C, flWERGBfflft;M>fei6S 
«afPLfc*&|C{i, RGB^baP/4?:iiU 
MEA P/2CD*P^(-io-C, f?filERGB{5Tft<D&i>g& 40 
fOLfcVMfr&fctt, RGB*fejS#£*rLT35KAP/ 
4 ZHm-f 5 Z t t "f^it** 5 irfEicW* 7 - 

[ft**8 ] flftEfe^ffi^fe«tS#rlBA^M*©^fe 
*»feOK(t©**« «fc 9 'J> $ ftMSffiH&Rjfc U 
MtEA^ilJSftfMtil <b osgat ^^itjpEiaS^H rt \z h 

£-f3it**l, 2, 3, 4, 5, 6X14 7 KB*©* 

[it**9] mmmmmmit, ^mrcm^hom-xm 50 
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2 

mom \/ A^<Dmmx-hi> z t srit&t-rsfi** 

P6$Blll*ll-fc5 A^iffiii?©fcS36£ff 5 r. t Zftmt 
-TSft** 8 XI4 9 (rEitw* 7-B&fei^i£. 
[!t**i 1] #7HBfc c P£>ttftfe£B£lfel-Pg-t- 
5 * 7 -Btft«ia8flUc*sv ^T, 
IKft A* $ ft 5 A7JiB SSKtt L , \zts (t 5 Htfffift 

*^*|hISSIc iotlffi^ ftfcmilEiiS#:Sr MISA^lii 

[ft**l 2] mi15*7-H^liRGB(cJ;oT*^,^ 

ft^T-v vzivm'&iih*), wsEfeSBinRGBfe^ra 
toa^fi„ 

[ft**l 3] MfeA^HfifW^ h/HS* (R i , G 
i , B i ) i U fiirfEft*feW<7 h/wfltSr (R» , G 
0 , Bo ) fcU RGB^r B 1l>i^tt5HufeA^iif*cof-t: 
*fe*»f>roK»LS:, «Trofaft*»roa;K±oT*ffl1- 
5rtS:«F«t-rS»*«l 2lclEfc©#7-ilHjlMa 

L=|Ri-Ro I + I Gi-Go | + |Bi-Bo | 
[fc2] 

L = \|(R i -R 0 ) 2 + (G j -G 0 ) 2 + (B i -B/ 

im ** 1 4 ] HuiEfemniHiifcte, stjffiiifift^ftiifeA 

^B*©RGB#fe^lCipj|-f iifJtERGBW 
*fl.aSrflSE-r5^PMaSrtT 5 w t ZftWik -fSit** 

li, 1 2 xii 1 3 icteicw^ 7-s^a^fi 0 
[it** 1 5 1 ttim^mmmmt, mwmm&z rgb 

fc«S*S:a»WlcWEA*li*©RGBj«»lc(«n-f 

srt&^m tt- 5§s*jgi 4^te«o*7-®^a 
[11**1 6] mm&mmmmt. mmmmuzbp t 

LfcBtic, a«9U8ifflAPS:AP/4^4^U RG 
B fsitit>xD&#&foirZ St'AP/4 U 

xbm-tz z t zw®t tzm ** 1 5 \z.im<Dt>7- 
[is** 1 7 ] rniiEfepsieisgti, mmmMUz a p t 

Lfcf^(C> flirf&RGB©#feK#U-T\ SlWICAP/2 

HiIISA P/2K»SPi[|c:J:oT. BUffiRGBf6Ift75^fe^ 
eafpLfc^lCli, RGB#fei»C>AP/4S:«iSU, 

gr1EAP/2 0jP3UiJ:oT, mrffiRGBrpiftofetia 

fDL^V^-a-JCIi, RGB=&fe(C*tLT5l-lA P/4^ 



i t 
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fitltEA^iii^^BflfeiaSliiHrtco^iciiffliafep 

W^(-(4SlgA*®»§#^®WtTm^i-S®^ 
i:?r5^ffixfcZt^tlS[t-rSf»*JSl 1, 1 2, 1 10 
3, 14, 15, 1 6Xt±l 7(Cfeic<7)*7-H^Ma 
SB. 

Hi lt> sfife{-tsfe^e ) wftAsgffiro^i/4JWrt(o 

7 f -^K:S<5^rfiaSEA^Pi*OWSE«[Sr3Stil , t-S- 1 20 
Sr#mi:i-SW**i 8X111 9 fc:Seft0># y-m^Vk 

age. 

[0 0 0 1 ] 
[0 0 0 2] 

[&5tE<D&fif] ifi¥, W{£&8£fl?wil*lc:#i/\ xu 

■ft0>fe4:MS-f5*S-fc:f4* Color Hue pg-^tf 
[0 0 0 3] 

[0 0 0 4] £fd, RGB<D&£mXX7-mi&<n&m 
5) Zktfh<9, R, G, Bfi)c5>©H:^^ 40 

[0005] *^ii±ffiroi5^t>ciaic^-c^$tL 

[0 0 0 6] 

•5^Sfe^e»wS6BI^**, COggW^C-CS^A^ 50 
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|^A^liii*lc*D^5C<!ricJ:oT, felBgSrff?, 
[0 0 0 7] ±Sero*-j£lcjoV^T, fe^l-iJ(tSA^ 
iffl^cDf^fe/5^©!gSlOft^:i:LoSriS^U, S^A 

7'»fflMLT*3t, a^x-^SrfflV^TA^)Bi*«feli 
mZft? ZkfrX'ZZ,, 
[0 0 0 8] *^0^<7?^2(OS1ii^S*7-Si^a 
H&A^£ft6A;«*lc>tfU fe^F^&tt 

A^w^i^i-sissffi^^iti-rsrasa^iHissi ; 
mmmmw-®mc ± o -tutu £ titcmmmz XTimm^ 

[0 0 0 9] ±ISt7)gg|CjoV^T, »*L<i4. fe£f?.l 

lc4o(t 5 A^®*ro{^fe75^WlEggic7)ftAffiJ; 9 /J»$ 

[0 0 10] *^BJ(CioV^TI4, fe^rn1IC4o{t5ft^fe 

[0 0 1 l] ifBroj; 5^*^1^1-43 v>T. Str»*L 
<I4, I^Sffi^RGB#fe^>l-*P^-f5l^l-, RGB 

z k ic J; 6 feTft£Kit1-5 r k k 4 5 0 

[0 0 1 2] 

[ooi3] *wic*^B^ws*j^aico^xia i s.t>* 

H2?r#,BB.UTtiiNJ-r5o 111 14. R G Bfe^FnliCjolt 
5ftffeilIfetO^**to H2I4, II 

lC7l>-TR G Bfe^Fsllc^itS Xt)mm<F>{X%i&frh<»$e. 

mk. s^A^iii^wttiEftAP t(ora^^-r„ *ig 

fe^^rojggitcjs cr A^B^roffiiEft^^ai-rs ^ k 
^ii^ttn. 

[0 0 14] ft*fe^^WiEBti:A^Bi*(OfflIEftA P 

k<Dmmt. itAP=f (x) XTFi-zkfcX'2, m 

12W (1) . (2) , (3) 
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urn-t setas-ess. * tic 3] 

[0 0 15] ret?, Af]mm<D^<^ N/uffiSr (R i , 
G i , B i ) tU f^fecD-^ WM8£ (Ro , 
Go , Bo ) k-fZb. RGB£|B]fc*5ttSA2l®*0> 

ft*fe*»e>oe(tLi4, «t<oa (ft 3) tcio-emm 

[0016] * 

L= | R i -Ro | + | G i -Go | + | 
* (2) ^gSffil-seticiO, S: (l) tcJfc^TSt* 
*S:*«fcKt***5wi:!9S-C#, /n-F 1 )!/!^ 10 

[0 0 18] fttc, iiEUfc^WSrStai-SfcftOlt 

08S1 2i, A^li^Pin (DttHfiAP£||LtH1-5}§ 

1 6 tSMfxTV-So 
[0019] ffigftU^lBlB 1 2 fctt» A^S*7*-^ P 20 
(R i , G i , B i ) i, ftSfero'p.CHfcKC (R 

o , Bo , Go ) t, txm&kxtimmtKDRGB^m 
m%iW£®&i 2©iiiMfii miEmw-ia^i 4<n 

AJjffi+b. 9 l eoAflSi* (MWWm it- 

88E£ft-Ci^S. H4ICI4. ®«*iJ^1h1S§1 2-C»fflS 

[0 0 2 0] *Hlfifl»JlC*5^rtt, H^*^^C^i-fcfe 30 
fc, feSIRIlC*iltS«:*feA>5>«)ffil»A r (=D £W 

Tronic 4. o-cgttsi-3„ 

L=|Ri-Ro l + lGi-Go | + | B i -Bo I 

^*3. ±*tiL7c5$; (i) jcio-cfeanu:*i»tSft*fe 
i»b©E«A r (=L) SrgffiW?fc5e,!:fiS9* 

[0 0 2 1 ] ::t\ R, G, BCQffi£#*0~255 
t-TSi, •fe£raiC;fclt5ftSl&a>P>«IE8!A r (= 
L) lif^t* 255X3 = 765 £ 5 0 ffilEiit^ 

UHHl 4t?7 6 5/<^ — VWf*— ^Sr««fi-6©tt:^ 40 

ttAr (=L) AS 2 0 0 W±0®Ht?fi, -J&lcffijECD 
j6j^s«<, tt3El:^0{C3ff< <t5;t^#^„ :o-t 

[0 0 2 2] mm®fe®& 1 2 -Ctt. ±5$ LfcA^lx- 

? (Pin , C, Lo ) (Cg^T, A^HKtP i- & 

A r/Lo g 1 *fctt A r ^Lo 50 
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L=\/(R i -R 0 ) 2 + (G i -G 0 ) 2 + (B.-B 0 ) 2 

[0 0 17] £fc, RGB^HIw*Jlt5A^ii*<0ft* 

fe*»e>roE»Ltt, ^T»5£ (2) (cio-ctififaWJc 

B i -Bo I • • • • (2) 

fcja, A r liRGBfe^t-JSJ-t^A^M^Pin ©ft 

* (ttj^j) 14, -feu^i 6ld«*&$n5. fiittc^Jtlal 
&1 2ri>e>ttiE«gtUlHliS&l 4fcHtff*k (k = Ar/ 

Lo ) mm $ix5„ 

[ 0 0 2 3 ] ffijEfitWttllHl^ 1 4 |C{4, JiijiLfckWte 
fltACI4^ftti-5ri:^x-#S„ fflI«Wffi[ilii§ 1 4 

iPl:fliit5. 
A P= (1 -k) X AC 

"T\ k = Ar/L. £&5„ MlEfit^tmilSS 1 4 O 

m^flS^ttiijE&aieiK i 8«)A*jS^-tcs*c^tit:*s 

i9. 3ltbbfc*tjEilAPSrttl&i-5J;5l-*oTV^ 0 
[0 0 2 4] ±o^f,b^5i?i:, *%Mm\z£.Z 

lEffi AP/^ffc-f So A^S*P in tft* 

fefcro£KA r#:fct<fc5iffijEfcAPli/h$<* 
3„ i£tc, A^MsifPin fcft*fei»i£ltlA r#/hS 
<^-5tffiIEfli:AP(iA#<^ l 9, ACl;id<. 
[0 0 2 5] ttlEMSlalifS 1 8 !C(4, MlEfg A P ©fflllC 
A^Bf^x-^Pin «$tl5„ ffijEftMIKl 8 

-m, m^roA^f-^ (ap, p^ ) &m^iz& 

P.., =Pi» +AP 

• [0 0 2 6] tl/^?16 ICI4, 4Mftll£@lS 1 2 com 

Mm («3tis*) . ttiEmwfer-^Pou, ©i 
ic, A^H^x-^Pin j»s#ye**i*. tu?^i6 

on, tp«. *wsm\zmt>-fz>o -ttefrh. mm® 

SIhIK l 2 ro*J j£K i 9 , AJimm P i » *«ffi]E<g«^ 
©»^|±, -feu^^ l 6ttA*M*Pi. *Po U , 
tLTil^-rSo fill*, M^cW^telifSl 2<DVmz£ 
t>, A^iB»Pin AS*|]Effi«rt©#-&lil±, -fei'^^ 
l 6 liffiiE&SlHlig l 8^t)«$ii5f-^S:P 
„„. b LT^iR-TSo 

[0 0 2 7] 0 5(4, *5SMO*2*i6«»U-«5*7- 

iaffe«iaag«©»^sr*-t-. la 3 tc^-rm i 
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A^M^Pin <B«:EteAP&JI^Stt:Effi3iffllaJ!& 
14t, A^H* P i n (DffiJE&mZft o ffilE!&m\H\& 

1 8k. ttS*>7-*P.«. £«<9#;iS-t?i^* 1 6 

[0 0 2 8] ^ig^J^lHlSS 1 2 A^liSf7-? P 

*„ (R, , G« , B, ) t. ttm&V^Mmc (R 
o , B. , Go ) t. fttfeirA^I*i»RGB§r«l 10 

2 OroA^i^i:, tw^^l6©AMf (»« 

^) tcig^tvc^So @6(c(±, \ 2 

r-^ffl £fts*f $£^t 0 11 6 ic^-r 4 ? tc^jg^jtc 

TA^®*WttE*AP$rftaW(-^ft:$it-CV^-5„ 
[0 0 2 9] #HteWC:|o^-Cfi, 
l:, fe^icfcMt^^fe^^wSgilA r (=L) Srgl 

L=|Ri-Ro | + |Gi-Go [ + | B i — Bo | 
±iEL/c:£ (1) {C±o-Cfe^WJ-*5»t5ft3tfe 
d»feWE«Ar (=D &J|LttiW?*>5:: £I4W 9* 

[0 0 3 0] R, G, B<7)ffi£#* 0-2 5 5 

t-rst, fesra^*sit5ftsfe*»6«>E«A r (= 

L) fiftAT- 255X3 = 765 £ S 0 tilEflW 

ttSlUKl 4f7 6 5^* — ^©f- *£rffcf*N-S<Oti£ 

$£Ar (=L) #2 0 0EJLh<Ottlfl-T?W:, -«K*fiEro 30 

[0 0 3 1 ] ffjg^J^ElKl 2TU ±^LfcA^x- 
* (Pi. , C, Lo ) {cS-i^T, A^ilJif P i . 

S<5^TfTfc>tlS„ 

A r/Lo ^ 1 *fc(4 A r ^Lo 

4*J, A rliRGBfe^{-43lt5A^M^Pi« Oft 

•*feP. *-C-<DSgSt^^-r o ffl«*J^lHlKl 2©*l3felS 40 

ft (ttSTj) 14, tl/^?l 6 C:#y&£tlS, ttifitlieiBl 

Kl 2A>b/l':y?T:y77-7>2 OtCtfA^B^P 

.. (DftifePc *T'<DSB3tA r*S0t» «s&) 

S 0 

[0 0 3 2] fry 9 7y7r -7Vu2 0(a4, ft^feP 
o *>e>wKBSA r jc»itLfc«*k!i«»»*n-Cv^. 

^St><£>-t'fcS„ Z.<Di.o\Z.fry97yf7—^fr2 0 

SffijE4£f£tKi££-*-S^£fl*T-tS. #2?i6 50 
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So 

[0 0 3 3] ^lEimm^l 41CI4, fry^Ty^y 

5«jEfiAC3S«ttl&Six6. rrottiEte AC 
5:H5f#5. *|IE«JtttllHlK 1 4 T'I4, ^Ttc*1" 
jtfcS^-CA^ifoSPi. wfflIEfitAP?ri[tU-rs„ 
A P = (1 -k) X AC 

ttiEffigttiiEisg 1 4 ©m^ss^ttffiiE^aiHiss 1 8 <da 

**Fl!:«|«S*ir*J9, *W Lfc«]Efl A P 
S 4 9l-fto-C^5. 

[0034] ±ro^p>^Si9l«:, #Hi£W-J:S 

-f A^WPgPi. 4: ft* 
fe £ Wggat A r A t < * 5 £ ffilEffi A P tt/jN $ < * 
S„ AjJlSlfPi. £ft*&£<7>IE86A r 

</j:StMiE1itAPIiA#<^ 1 9, ACl£i6-3<„ fcfc* 

[0 0 3 5] ffllEfeSlsIKl 8ICI4, ffimUb PcOffilC 
A^Wftx'-^Pi. ^#t|&$ns 0 *HE«yil§l& 1 8 
■CI4, Z.ft.bto'Kh'f—* (AP, P- ) SrfflV^/cjy. 

^^m-rs„ 

P„ ul =Pu +AP 

ir 1 6tc§t!££tiSo 
[0036] iru-^^16 icii, ffitt¥iJ£[Bl& l 2 row 

(4, ««*J£IhIKi 2*»6©«l6**ici£:i:-c. P 

^@8S l 2 co^ij^lw i <o . A^jH^P in TjsffliE^ig^- 
roi§£-|ci4, -feu^^ l 6liA^MHPin 5rPo„, 
£ LTiIiR1-S„ (ill*, m^*J^[HlKl 2W*J^lci 

1 6 tt#nEft&llel& 1 8jJ^tt»$nSr*-^SrP 

£ LTSW1-So 
[0 0 3 7] 0 714, #!&Wlc&s#7-ilif£iM£fi 
coHlcP^^^m^JroiHlSS^Sr^-ro rro^J60fjT' 
14, *§IEfg$£IE8ffifti a«lfeS:3fetJ:«ofc# 
^•<DWSr^i-o H 7 ^gttSlHSg (3 0 

-o, 3o-i, 30-2) t imi&numffi (32- 

0, 3 2- 1, 3 2-2) £ ;MlEi:StRlHli^3 4 t ; 
{^tSc^{±JleJS&3 6 t ; MiEft^ffilElifS 3 8 £ ; fe^IElHl 
i&40£ ; iilt)-tu??4 2 i:^^i^TV^S„ 
[0 0 3 8] Sggl^miH]® (3 0-0, 3 0- 1, 3 0 
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-2) 12, (Co , Ci . c 2 ) tA^Btf 

-?P (Ri, Gi, Bi) t<DRGB£.?$±<Dm& 
(A r 0 , A r ■ . A r , ) «*je*US@g& 
(3 2-0, 3 2- 1, 3 2-2) (1, &8l®ttJlE]?& 
(3 0-0, 3 0- 1, 3 0-2) t^ftfcE* (At 

0 , An, A r , ) fi\ GMRAtoWttP* (Li , L 

fc-5*§£-lcf2, 77^ (fig*, fig,, fig.) fcfcTSo 
lil JriURHSS 3 4 f±, &«$¥ij£[sl& (32-0, 3 
2-1, 3 2-2) frt>mt)Zft,tz7yy (fig., fl 
g., fig*) (-2 9, ifroiBRfefcfcttSffijE* (A 
Co , AC, , AC 2 ) . ffl$L<Dm%L (1/Lo , 1/ 
L, , I/L2 ) fcHtjEfcJH^i^&W^-*-*. 

[ 0 0 3 9 ] ^^aitHlgS 3 6 {2, ItjEi^ffi-rsfc 
»<0«»k«:t*ffl1--5. *TE»«II@»3 8r3:» 
3I@IS3 6A»e>U*$*lfcffl!ck*rfflV^-CRGB*feft 
fcffili: (AC. , A Co , AC B ) 5r^ffi-f-6o fe*§ 
jEES&4 0I2, ffiIE*^ffi[HlS§3 8 i^tti^ftfcffiE 
* (ACb , 4Co , ACb ) tc2 9 A^JS^X— *P 

(Ri, Gi, Bi) St^KEI"*. B\J]±\s9fi4 2i£ 
fciMTfi, 4fwaWffi«lctA?>*v^ (f 1 g = 0) *§ 
£KI2, A77i®(tx-^P (Ri. Gi, Bi) 
*SHWjU ^OteW^lCllffiEx-^ P ' (R+A 

c R , g + acg , b + aCb ) ZttifimtT-fPo 

[0040] 0 3, 05 RUM 7 \CtH Lfc*5SWO||Jte 

ttfln-fs;:i#$?*u\, i"4*>*>, rgbw^mieo 
affi-effljxa^fe^i&fp ttuut £Kih-f 5&a 
srfr?. 08X^121 9 ^Rat-cteftaarojB 

i&Lfcfe*|iE^AP (=4R, AG, AB) Srffl^S 

[0 0 4 1 ] IB 1 ©^ffitCfc^-Ctt, ftflJl-feffijEfifc^ 
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CLAIMS 

[Claim(s)] 

[Claim 1]ln a color image processing method which adjusts a representative color in a color 
picture to a target color, finding distance from said representative color in a color space from 
an input pixel inputted one by one --; - calculating an adjustment value over said input pixel 
according to said found distance --; - a color image processing method performing color 
adjustment of the input pixel concerned by adding said adjustment value to said input pixel. 
[Claim 2]The color image processing method according to claim 1, wherein said color picture is 
a digital image expressed by RGB and said color space is a RGB color space. 
[Claim 3]Set a vector value of said input pixel to (Ri, Gi, Bi), and a vector value of said 
representative color is made into (R Q , G Q , B Q ), The color image processing method according 

to claim 2 computing the distance L from a representative color of said input pixel in RGB 
space by either of the following formulas. 
L=|Ri-R 0 |+|Gi-G 0 |+|Bi-B 0 | [Equation 1] 

L = \Z(R r R 0 ) 2 + (G r G 0 ) 2 + (B r B 0 ) 2 

[Claim 4]The color image processing method according to claim 1 , 2, or 3 detecting saturation 
of each color of said RGB and adjusting summing processing based on the detection result 
when adding said adjustment value to each RGB color ingredient of said input pixel. 
[Claim 5]The color image processing method according to claim 4 dividing the adjustment 
value concerned and adding a divided adjustment value to RGB each ingredient of said input 
pixel gradually when adding said adjustment value to each RGB color ingredient. 
[Claim 6]The color image processing method according to claim 5 adding deltaP/4 to each 
color component until it divides the adjustment value deltaP concerned into four equally 
deltaP/4 and which color of RGB is saturated when said adjustment value is set to deltaP. 
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[Claim 7]When said adjustment value is set to deltaP, deltaP/2 are added first and which color 
of said RGB is saturated by addition of the aforementioned deltaP/2 to each color component 
of said RGB, The color image processing method according to claim 5 characterized by adding 
deltaP/4 further to each RGB color ingredient when deltaP/4 are subtracted from each RGB 
color and neither of the colors of said RGB is saturated by addition of the aforementioned 
deltaP/2. 

[Claim 8]An adjustable range smaller than the maximum of distance from a representative 
color of said input pixel in said color space is set up, The color image processing method 
according to claim 1, 2, 3, 4, 5, 6, or 7 characterized by performing color adjustment of the 
input pixel concerned only when distance from a representative color of said input pixel is in 
said adjustable range. 

[Claim 9]The color image processing method according to claim 8, wherein said adjustable 
range is about 1 / less than four ranges of maximum distance from said representative color. 
[Claim 10]The color image processing method according to claim 8 or 9 performing color 
adjustment of an input pixel which prepares beforehand color adjustment quantity data of a 
pixel which exists in said adjustable range, and is in said adjustable range using the data 
concerned. 

[Claim 11]ln a color image processing device which adjusts a representative color in a color 
picture to a target color, Distance from said representative color in a color space is found from 
an input pixel inputted one by one, The amount arithmetic circuit of adjustments which 
computes an adjustment value over said input pixel according to the distance concerned; a 
color image processing device having added said adjustment value computed by said amount 
arithmetic circuit of adjustments to said input pixel, and having a color adjustment circuit which 
generates color data after adjustment. 

[Claim 12]The color image processing device according to claim 11, wherein said color picture 
is a digital image expressed by RGB and said color space is a RGB color space. 
[Claim 13]Set a vector value of said input pixel to (Ri, Gi, Bi), and a vector value of said 
representative color is made into (R Q , G Q , B Q ), The color image processing device according to 

claim 12 computing the distance L from a representative color of said input pixel in RGB space 
by which following formulas. 
L=|Ri-R 0 |+|Gi-G 0 |+|Bi-B 0 | [Equation 2] 

L = \/(R j -R 0 ) 2 + (G i -G 0 ) 2 + (B j -B 0 ) 2 

[Claim 14]The color image processing device according to claim 11, 12, or 13 when said color 
adjustment circuit adds said adjustment value to each RGB color ingredient of said input pixel, 
wherein it performs saturation processing which detects saturation of each color of said RGB 
and adjusts summing processing based on the detection result. 
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[Claim 15]The color image processing device according to claim 14 when said color 
adjustment circuit adds said amount of adjustments to each RGB color ingredient, wherein it 
divides the amount of adjustments concerned and adds the divided amount of adjustments to 
an RGB component of said input pixel gradually. 

[Claim 16]The color image processing device according to claim 15, wherein said color 
adjustment circuit adds deltaP/4 to each color component until it divides the adjustment value 
deltaP concerned into four equally deltaP/4 and which color of RGB is saturated when said 
adjustment value is set to deltaP. 

[Claim 17]When said adjustment value is set to deltaP, to each color of said RGB, add said 
color adjustment circuit first and deltaP/2 by addition of the aforementioned deltaP/2. The color 
image processing device according to claim 15 subtracting deltaP/4 from each RGB color 
when which color of said RGB is saturated, and adding deltaP/4 further to each RGB color by 
addition of the aforementioned deltaP/2 when neither of the colors of said RGB is saturated. 
[Claim 18]The maximum Lo of distance from a representative color of said input pixel in said 
color space is set up, An area judgment circuit which judges whether distance from a 
representative color of said input pixel is in said adjustable range; based on an output signal of 
said area judgment circuit, When said input pixel is in said adjustable range, an output of said 
color adjustment circuit is chosen, The color image processing device according to claim 1 1 , 
12, 13, 14, 15, 16, or 17 having further a selector which chooses and outputs the input pixel 
concerned itself when said input pixel is outside said adjustable range. 
[Claim 19]The color image processing device according to claim 18 characterized by 
considering it as about 1 / less than four ranges of maximum distance from said representative 
color as said adjustable range in said area judgment circuit. 

[Claim 20]The color image processing device according to claim 18 or 19, wherein it has 
further a table holding color adjustment quantity data of all the pixels which exist in said 
adjustable range and said amount arithmetic circuit of adjustments computes an adjustment 
value of said input pixel based on data read from said table. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]Especially this invention relates to the color image processing method 
and device which adjust the representative color in a color picture to a target color about a 
color image processing method and a device. 
[0002] 

[Description of the Prior Art]lt has become possible to adjust delicately the color of the color 
picture displayed on the display of television or a personal computer with progress of an image 
processing technique in recent years. When the color of a color picture was adjusted 
conventionally, art, such as Color Hue adjustment and a gamma correction, was used. 
[0003] 

[Problem(s) to be Solved by the lnvention]The above conventional color adjustment art is not 
able to adjust the whole color space, and was not able to perform color adjustment to the 
specific color. 

[0004]When performing the color adjustment of a color picture in the color space of RGB, there 

is what (an expression limit is exceeded) which color is saturated for, as a result, the ratio of R, 

G, and B ingredient may change, and it may become a cause of a color gap. 

[0005]This invention is made in view of the above situations, and is a thing. 

The purpose is to provide the color image processing method and color image processing 

device which can adjust only the specific color of ** good. 

[0006] 

[Means for Solving the Problem]ln order to solve an aforementioned problem, in a color image 
processing method concerning the 1st mode of this invention, distance from a representative 
color in a color space is found from an input pixel inputted one by one, and an adjustment 
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value over the input pixel concerned is calculated according to this distance. And color 
adjustment is performed by adding this adjustment value to the input pixel concerned. 
[0007]ln an above-mentioned method, only when the maximum Lo of distance from a 
representative color of an input pixel in a color space is set up and distance from a 
representative color of the input pixel concerned is in the adjustable range, it is preferred to 
perform color adjustment of the input pixel concerned. Under the present circumstances, color 
adjustment quantity data of a pixel which exists in an adjustable range is prepared beforehand, 
and color adjustment of an input pixel can be performed using the data concerned. 
[0008]A color image processing device concerning the 2nd mode of this invention, Find 
distance from said representative color in a color space from an input pixel inputted one by 
one, and an adjustment value computed by the amount arithmetic circuit of adjustments and 
the amount arithmetic circuit of; adjustments which compute an adjustment value over the 
input pixel concerned according to the distance concerned is added to an input pixel, It has a 
color adjustment circuit which generates color data after adjustment. 
[0009]ln an above device, an adjustable range smaller than the maximum of distance from a 
representative color of an input pixel in a color space is set up preferably, Based on an output 
signal of an area judgment circuit which judges whether distance from a representative color of 
an input pixel is in an adjustable range, and; area judgment circuit, When an input pixel is in an 
adjustable range, an output of a color adjustment circuit is chosen, and when an input pixel is 
outside an adjustable range, it has further a selector which chooses and outputs the input pixel 
concerned itself. 

[0010]ln this invention, since correction value is computed according to distance from a 
representative color in a color space, it becomes possible to adjust a specific color and a color 
of the circumference of it by natural sensibility. 

[0011]ln above this inventions, still more preferably, when adding an adjustment value to each 
RGB color ingredient, saturation of each color of RGB is detected and summing processing is 
adjusted based on the detection result. It enables this to prevent a color gap by which color 
being saturated. 
[0012] 

[Embodiment of the lnvention]An embodiment of the invention is described in detail based on 
the example shown in the accompanying drawing below. The example shown below explains 
taking the case of the method and device which amend one color (representative color) with a 
RGB digital image in a target color. 

[0013]The basic principle of this invention is first explained with reference to drawing 1 and 
drawing 2. Drawing 1 shows the relation of the representative color and target color in a RGB 
color space. Drawing 2 shows the relation between the distance from the representative color 
of the input pixel in the RGB color space shown in drawing 1, and correction amount deltaP of 
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the input pixel concerned. In this invention, as shown in drawing 2, it is characterized [ 1st ] by 
computing the correction amount of an input pixel according to the distance from the 
representative color in a color space. 

[0014]Function deltaP=f(x) can show the relation between the distance from a representative 
color, and correction amount deltaP of an input pixel, for example, it can adopt a line as shown 
in (1) of drawing 2 , (2), and (3). 

[0015]Here, if the vector value of an input pixel is set to (Ri, Gi, Bi) and the vector value of a 
representative color is made into (R Q , G QI B Q ), the distance L from the representative color of 

the input pixel in RGB space is computable by the following formulas (several 3). 

[0016] 

[Equation 3] 

L = \Z(R i - R o) 2 + (G i -G/ + (B i -B 0 )2 

[0017]The distance L from the representative color of the input pixel in RGB space is 
approximately computable by the following formulas (2). 
L=|Ri-R 0 |+|Gi-G 0 |+|Bi-B 0 | .... (2) 

By adopting a formula (2), compared with a formula (1), an operand can be decreased 

substantially, and large simplification of hardware constitutions is attained. 

[0018]Next, an example for realizing this invention mentioned above is described. Drawing 3 

shows composition of a color image processing device concerning the 1st example of this 

invention. A color image processing device concerning the 1st example is provided with the 

following. 

The area judgment circuit 12 which judges correction regions. 

The correction value calculation circuit 14 which computes correction value deltaP of input 

pixel P. . 
r in 

The correction processing circuit 18 which performs a compensation process of input pixel P. . 
The selector 16 which changes output data P 



[0019]ln the area judgment circuit 12, input-pixel-data P jn (R., G., B.), Maximum (acceptable 

value) L Q of distance in RGB space of the center position C of a representative color (R Q , B Q( 

G Q ), a representative color, and an input pixel is supplied. An output terminal of the area 

judgment circuit 12 is connected to an input terminal of the correction value calculation circuit 
14, and an input terminal (control terminal) of the selector 16. A field adopted in the area 
judgment circuit 12 is shown in drawing 4. As shown in drawing 4, in this example, correction 
amount deltaP of an input pixel is linearly changed to distance deltar from a representative 
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color in a color space. 

[0020]ln this example, in order to reduce an operation amount, distance deltar (=L) from a 
representative color in a color space is computed by the following formulas. 
It cannot be overemphasized that distance deltar (=L) from a representative color in a color 
space can be computed by a formula (1) which is L=|Ri-R 0 |+|Gi-G 0 |+|Bi-B 0 | and which was 

mentioned above. 

[0021]Here, if a value of R, G, and B is respectively set to 0-255, distance deltar (=L) from a 
representative color in a color space will take a value of 255x3=765 at the maximum. Holding 
data of 765 patterns in the correction value calculation circuit 14 has a heavy burden. On the 
other hand, when performing color adjustment, generally distance deltar (=L) from a 
representative color does not have the necessity for amendment in the 200 or more ranges, 
and a correction amount becomes close to 0 in many cases. In view of such a situation, 
correction range L Q is set as about 1 / less than four ranges of maximum distance from a 

representative color, for example. 

[0022]ln the area judgment circuit 12, it is judged whether input pixel P jn is in correction 
regions based on input data (P. , C, L Q ) mentioned above. A judgment is performed based on 
the following formulas. 

deltar/L Q <=1 -- or ~ deltar<=L Q - in addition, deltar shows distance to representative color P Q 

of input pixel P jn in a RGB color space. A decision result (output) of the area judgment circuit 

12 is supplied to the selector 16. The coefficient k (k=delta r/L Q ) is supplied to the correction 

value calculation circuit 14 from the area judgment circuit 12 (transmission). 
[0023]Correction value deltaC to a representative color is supplied to the correction value 
calculation circuit 14 besides k mentioned above. This correction value deltaC can be made 
into a constant. In the correction value calculation circuit 14, correction value deltaP of input 
pixel P jn is computed based on a formula shown below. 

deltaP=(1-k) xdeltaC - here, it becomes k=delta r/L Q . It is connected to an input terminal of the 

correction processing circuit 18, and an output terminal of the correction value calculation 
circuit 14 supplies computed correction value deltaP. 

[0024]As shown in upper formula, according to this example, according to distance deltar from 
a representative color, correction value deltaP of input pixel P jn changes. That is, if distance 

deltar of input pixel P jn and a representative color becomes large, correction value deltaP will 

become small. On the contrary, if distance deltar of input pixel P jn and a representative color 

becomes small, correction value deltaP will become large and will approach deltaC. 
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[0025]lnput-pixel-data P jn other than correction value deltaP is supplied to the correction 

processing circuit 18. In the correction processing circuit 18, a compensation process of an 
input pixel is performed based on a formula of the following which used these input data 
(deltaP, P jn ), and P Qut is computed. 

Color data P Qut after amendment computed by p out =p in +deltaP to P type is supplied to the 
selector 16. 

[0026]lnput-pixel-data P jn other than color data P qu{ after an output signal (decision result) of 

the area judgment circuit 12 and amendment is supplied to the selector 16. The selector 16 
outputs P Qut and P jn selectively according to a decision result from the area judgment circuit 

12. That is, by the judgment of the area judgment circuit 12, when input pixel P jn is outside 

correction regions, the selector 16 chooses input pixel P jn as P On the other hand, by the 

judgment of the area judgment circuit 12, when input pixel P jn is in correction regions, the 

selector 16 chooses as P Qut data supplied from the correction processing circuit 18. 

[0027] Drawing 5 shows composition of a color image processing device concerning the 2nd 
example of this invention. The same numerals shall be attached about a component which is 
the same as that of a device of the 1st example shown in drawing 3, or corresponds. A color 
image processing device concerning the 2nd example is provided with the following. 
The area judgment circuit 12 which judges correction regions. 

The correction value calculation circuit 14 which computes correction value deltaP of input 

pixel P. . 
r in 

The correction processing circuit 18 which performs a compensation process of input pixel P . 
The selector 16 which changes output data P , and the look-up table 20 holding data for 
amendment about; input pixel P . 

[0028]ln the area judgment circuit 12, input-pixel-data P jn (R., G., B), Maximum (acceptable 

value) L Q of distance in RGB space of the center position C of a representative color (R Q , B Q , 

G ), a representative color, and an input pixel is supplied. An output terminal of the area 

judgment circuit 12 is connected to an input terminal of the look-up table 20, and an input 
terminal (control terminal) of the selector 16. A field adopted in the area judgment circuit 12 is 
shown in drawing 6. As shown in drawing 6, in this example, correction amount deltaP of an 
input pixel is changed rounded to distance deltar from a representative color in a color space. 
[0029]ln this example, in order to reduce an operation amount, distance deltar (=L) from a 
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representative color in a color space is computed by the following formulas. 

It cannot be overemphasized that distance deltar (=L) from a representative color in a color 

space can be computed by a formula (1) which is L=|Ri-R 0 |+|Gi-G 0 |+|Bi-B 0 | and which was 

mentioned above. 

[0030]Here, if a value of R, G, and B is respectively set to 0-255, distance deltar (=L) from a 
representative color in a color space will take a value of 255x3=765 at the maximum. Holding 
data of 765 patterns in the correction value calculation circuit 14 has a heavy burden. On the 
other hand, when performing color adjustment, generally distance deltar (=L) from a 
representative color does not have the necessity for amendment in the 200 or more ranges, 
and a correction amount becomes close to 0 in many cases. In view of such a situation, 
correction range L Q is set as about 1 / less than four ranges of maximum distance from a 

representative color, for example. 

[0031 ]ln the area judgment circuit 12, it is judged whether input pixel P jn is in correction 
regions based on input data (P jn , C, L Q ) mentioned above. A judgment is performed based on 
the following formulas. 

deltar/L 0 <=1 -- or - Distance to representative color P Q of input pixel P jn [ in / in deltar / a RGB 

color space ] which is deltar<=L Q is shown. A decision result (output) of the area judgment 

circuit 12 is supplied to the selector 16. Distance deltar to representative color P Q of input pixel 

P jn is supplied to the look-up table 20 from the area judgment circuit 12 (transmission). 

[0032]The coefficient k corresponding to distance deltar from representative color P Q is held at 

the look-up table 20. This coefficient k is beforehand defined according to a curve shown in 
drawing 6. Thus, by having the look-up table 20, a correction amount which changes according 
to distance from a representative color can be set up arbitrarily. In this example, since 
correction range L Q is set as about 1 / less than four ranges of maximum distance from a 

representative color, for example, what is necessary will be just to hold data of the part to a 
look-up table, and effective use of a memory can be aimed at. 

[0033]Correction value deltaC to a representative color is supplied to the correction value 
calculation circuit 14 besides the coefficient k outputted from the look-up table 20. This 
correction value deltaC can be made into a constant. In the correction value calculation circuit 
14, correction value deltaP of input pixel P jn is computed based on a formula shown below. 

It is connected to an input terminal of the correction processing circuit 18, and an output 
terminal of the deltaP=(1-k) xdeltaC correction value calculation circuit 14 supplies computed 
correction value deltaP. 

[0034]As shown in upper formula, according to this example, according to distance deltar from 
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a representative color, correction value deltaP of input pixel P. changes. That is, if distance 



in 



deltar of input pixel P jn and a representative color becomes large, correction value deltaP will 

become small. On the contrary, if distance deltar of input pixel P jn and a representative color 

becomes small, correction value deltaP will become large and will approach deltaC. However, 
a rate of the change becomes a thing in alignment with a curve shown in drawing 6 instead of 
linearity. 

[0035]lnput-pixel-data P jn other than correction value deltaP is supplied to the correction 

processing circuit 18. In the correction processing circuit 18, a compensation process of an 
input pixel is performed based on a formula of the following which used these input data 
(deltaP, P jn ), and P Qut is computed. 

Color data P Qut after amendment computed by P out =P jn +deltaP top type is supplied to the 
selector 16. 

[0036]lnput-pixel-data P jn other than color data P Qut after an output signal (decision result) of 

the area judgment circuit 12 and amendment is supplied to the selector 16. The selector 16 
outputs P Qut and P jn selectively according to a decision result from the area judgment circuit 

12. That is, by the judgment of the area judgment circuit 12, when input pixel P jn is outside 

correction regions, the selector 16 chooses input pixel P jn as P . On the other hand, by the 

judgment of the area judgment circuit 12, when input pixel P jn is in correction regions, the 

selector 16 chooses as P Qut data supplied from the correction processing circuit 18. 

[0037] Drawing 7 shows circuitry of a still more detailed example of a color picture adjusting 
device concerning this invention. In this example, correction regions are made into right 8 face 
pieces, and an example at the time of taking a selection color in three colors is shown. A 
device shown in drawing 7 is provided with a distance calculation circuit (30-0, 30-1,30-2),; 
area judgment circuit (32-0,32-1, 32-2),; correction amount selection circuitry 34, the; 
coefficient calculation circuit 36, the; correction amount calculating circuit 38, the; color 
correction circuit 40, and the; output selector 42. 

[0038]A distance calculation circuit (30-0,30-1, 30-2) finds distance (deltar Q , deltar r deltar 2 ) on 
RGB space of each selection color (C Q , C^ C 2 ) and inputted-image-data P (Ri, Gi, Bi). It is 
judged whether an area judgment circuit (32-0,32-1, 32-2) has the distance (deltar Q , deltar^ 
deltar 2 ) found in a distance calculation circuit (30-0,30-1, 30-2) in a field of each selection color 
(L Q , l_ r L 2 ). And in being in a field, it builds a flag (flg Q , flg r flg 2 ). The correction amount 
selection circuitry 34 with a flag (flg Q , flg r flg 2 ) outputted from each area judgment circuit (32- 
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0,32-1, 32-2). It is judged whether a reciprocal (1/L Q , 1/L r 1/L 2 ) of a correction amount 

(deltaCg, deltaC^ deltaC 2 ) in which selection color and a field is used for amendment. 

[0039]The coefficient calculation circuit 36 computes the coefficient k for computing a 
correction amount. The correction amount arithmetic circuit 38 computes a correction amount 
(deltaC R , deltaC Q , deltaC B ) for each RGB color using the coefficient k outputted from the 

coefficient calculation circuit 36. The color correction circuit 40 amends inputted-image-data P 
(Ri, Gi, Bi) with a correction amount (deltaC D , deltaC^, deltaCJ outputted from the correction 

amount calculating circuit 38. In the output selector 42, in not going into all the selected area 
(flg=0), outputting inputted-image-data P (Ri, Gi, Bi) as it is - a case of others - the 
amendment data P -- ' (R+delta C D , G+delta C_, B+delta C D ) - it outputs as output-image- 

K \J D 

data P Q . 

[0040]lt is preferred to add a saturation processing capability other than the above original 
color adjustment functions in a correction processing circuit (color correction circuit) adopted 
as an example of this invention shown in drawing 3, drawing 5, and draw ing 7. That is, 
processing which prevents which color from being saturated in a stage of color correction of 
RGB is performed. First, the 1st method of saturation processing is explained with reference to 
drawing 8 and drawing 9. In the following explanation, color correction ingredient deltaP 
(=deltaR, delta G, delta B) mentioned above shall be used. 

[0041 ]ln the 1st method, color correction ingredient deltaP (=deltaR, delta G, delta B) is first 
made n (n> 1) division into equal parts, and the value deltaP/n (= deltaR/n, deltaG/n, deltaB/n) 
is added to each color. When which color is saturated in this stage, a value produced by 
stopping addition is outputted as output P When neither of the colors is saturated, value 

deltaP/n (=deltaR/n, deltaG/n, deltaB/n) is further added to each color. Such operation is 

repeated n times at the maximum, and when which color is saturated, a value produced by 

stopping addition is outputted as a P t signal (R , G , B L ). 
rr ° r out 3 v out out our 

[0042]lt is being referred to as n= 4 in a case shown in drawing 8 and 9. And P jn +3deltaP/4 are 
made into output signal P without performing addition which is the 4th time, since red (R) is 
saturated with the 3rd addition in this case. 

[0043]Detection of saturation is realizable by what is called overflow detection. Namely, when 
performing 8-bit +8-bit addition, addition numbers and an augend calculate by adding "0" to the 
top and making it 9 bits. When a result of addition exceeds a range which is 8 bits, "1" goes 
into the 9th bit. Therefore, it can be distinguished by detecting this 9th bit about R, G, and B 
whether that color is saturated. 

[0044]Although division of color correction ingredient deltaP is not limited to four division into 
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equal parts, it can simplify hardware constitutions by using four division into equal parts (an 
operand is reduced). 

[0045]Next, the 2nd method of saturation processing is explained with reference to drawing 10 
- drawing 12. In the 2nd method, deltaP / 2 1 (=deltaR/2 \ deltaG/2 \ deltaB/2 1 ) is first added 

2 2 

to each color. When which color is saturated in this stage, value deltaP / 2 (=deltaR/2 , 
deltaG/2 2 , deltaB/2 2 ) is subtracted from each color. And eventually, they are P+delta P / 2 2 
(= R+delta R / 2 2 G+delta G / 2 2 , and B+delta B / 2 2 are outputted as output signal P Qut 

(R out' G out' Sout^' 

[0046]On the other hand, when value deltaP / 2 1 (=deltaR/2 \ deltaG/2 \ deltaB/2 1 ) is added 
to each color and neither of the colors is saturated, Value deltaP / 2 2 (=deltaR/2 2 deltaG/2 2 

2 2 

deltaB/2 ) is added to each color, and summing processing is ended. Namely, P+3deltaP/2 
(=R+3deltaR/2 2 , G+3deltaG/2 2 , and B+3deltaB/2 2 are outputted as output signal P Qut (R 

G out' B ou^ 

[0047]ln an example shown in drawing 10 and drawing 11, it is the 2nd method of the above 
and "2" is adopted as the number of partitions n. A concept of saturation processing shown in 
drawin g 10 and drawing 1 1 is shown in drawing 12 . Here, "n n shall show the number of times 
(number of stages) which performs addition. 

[0048]Also in the 2nd method, detection of saturation is realizable by overflow detection 
mentioned above. According to the 2nd method, since two steps of addition (subtraction) 
processings can perform saturation processing, compared with the 1st method, hardware 
constitutions can be simplified further. 

[0049]As mentioned above, although an example of this invention was described, this 
invention is not limited to these examples at all, and can be changed in a category of a 
technical idea shown in a claim. 
[0050] 

[Effect of the lnvention]As explained above, since correction value is computed according to 
the distance from the representative color in a color space, in this invention, it becomes 
possible to adjust a specific color and the color of the circumference of it by natural sensibility. 
[0051]When adding a color adjustment value to each RGB color ingredient, the saturation of 
each color of RGB is detected and summing processing is adjusted based on the detection 
result. It enables this to prevent the color gap by which color being saturated. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 
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